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[Title of the Invention] 

Poly ( ADP-ribose ) glycohydrolase Inhibitors 
Containing Glucose Derivatives 

[Abstract] 
[Object] 

To provide poly (ADP-ribose) glycohydrolase 
inhibitors (therapeutic and preventive agents for 
malignant tumors) . 
[ Constitution ] 

Poly ( ADP-ribose ) glycohydrolase inhibitors 
containing, as active ingredients, glucose 
derivatives represented by the following general 
formula: 
[Formula 1] 



wherein Ri-R 5 represent individually galloyl. 
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[Scope of Claim for a Patent J 
[Claim 1] 

Poly(ADP-ribose)glycohydrolase inhibitors 
containing, as active ingredients, glucose 
derivatives represented by the following general 
formula (I): 
[Formula 1] 



(I) 



wherein R*—R 5 individually represent a hydrogen 
atom or A, A representing a carbonyl having a phenyl 
substituted by a plurality of groups selected from a 
group consisting of a hydroxyl group and lower-alkoxy 
groups, provided that r!-R 5 do not represent a 
hydrogen atom simultaneously. 

[Detailed Description of the Invention! 
[0001] 

[Field of the Invention] 

The present invention relates to a novel 
application of the glucose derivatives represented by 
a chemical formula 2 later. 
[0002] 

[Prior Art and Problems to be Solved by the 
Invention] 
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Although most of currently available anticancer 
agents suppress DNA synthesis or cytokinesis , they 
also exhibit similar effects on normal cells . Cancer 
therapies simply rely on utilization of a difference 
that cytokinesis of cancer cells is rapid, whereas 
that of normal cells is slow, thereby imparting more 
damage to cancer cells. Damage imparted to normal 
cells is expressed * as side effect . To what degree 
living bodies can withstand the side effect is 
critical in cancer therapies. 
[0003] 

As is clear from the above description, cancer 
therapies must be essentially based on biology, 
biochemistry, etc., of cancer cells. Actually, 
however, such cancer therapies based thereon have not 
yet been achieved. 
[0004] 

Three matters, i.e., carcinogenic substances, 
radiation, and cancer viruses, have. been pointed as 
causes of cancers for a long time* Among them, it 
was clarified that genetic information owned by 
cancer viruses converts normal cells into cancer 
cells, and thus, a term "oncogene" was created. 
Later, it has been hypothesized that normal cells 
also have oncogenes, which are switched on due to 
some causes, thereby converting normal cells into 
cancer cells. This hypothesis has been developed 
with time, and all those skilled in the art nowadays 
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recognize that the hypothesis is correct on the 

whole ♦ 

[0005] 

In the meantime r there are more than 50 types of 
pro to-onco genes, which can become oncogenes, in 
genomes of higher animals. These proto-oncogenes 
serve to provide significant physiological functions 
in the growth and differentiation of normal cells , 
thereby giving chances of controlling cell 
proliferation and cancer at a genetic level or 
genetic products. 
[0006] 

An object of the present invention is to provide 
anticancer agents that specifically inhibit and 
suppress the development of oncogenes. 
[0007] 

It was found that the development of mouse 
mammary tumor virus (MMTV) gene was triggered by a 
de-poly (ADP-ribose) reaction in chromatin protein 
using mouse mammary tumor cells in which expression 
of inserted MMTV gene was being controlled by 
corticoids. In other words, it is considered that 
the decomposition of poly (ADP-ribose) leads to local 
changes in chromatin structure at that region f 
finally resulting in binding of RRA polymerase to a 
promoter and promotion of transcription (Journal 
Biological Chemistry, 258, 15371 (1983)). 
[0008] 
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Under such circumstance, the present inventors 
anticipated that when the decomposition of poly(ADP- 
ribose) is inhibited, oncogenes are not activated. 
Then, the inventors isolated and purified poly(ADP- 
ribose)glycohydrolase r an enzyme involving the 
decomposition of ADP-ribose from human placenta, and 
explored compounds inhibiting this enzyme. As a 
result, a potent inhibitory activity was found for 
several novel compounds. As a result of further 
investigation, the inventors successfully created 
compounds that can be used as pharmaceuticals with an 
anticancer effect based on inhibition of poly(ADP- 
ribose)glycohydrolase, and thus, completed the 
present invention. 
[0009] 

(Means for Solving the Problems] 

The summary of the present invention is as 
follows: Poly ( ADP-ribose ) glycohydrolase inhibitors 
containing, as active ingredients, glucose 
derivatives represented by the general formula (I): 
[Formula 2] 



(I) 



wherein Ri-R 5 individually represent a hydrogen 
atom or A, A representing a carbonyl having a phenyl 
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substituted by a plurality of groups selected from a 
group consisting of a hydroxyl group and lower-alkoxy 
groups, provided that R 1 -!* 5 do not represent a 
hydrogen atom simultaneously. 
(0010) 

In the present specification, lower alkoxy 
represented by A preferably contains one to four 
carbons. Specifically, methoxy, ethoxy, propoxy, 
iso-propoxy, butoxy, iso-butoxy, sec-butoxy, tert- 
butoxy, etc. are exemplified, and methoxy is 
particularly preferable. 
[0011] 

As A, those in which a phenyl - is bound to a 
carbonyl via alkylene or alkenylene and those in 
which a phenyl is directly bound to a carbonyl are 
particularly preferred. As to alkylenes, those 
containing one to four carbons, such as methylene, 
ethylene, trimethylene , and tetramethylene, are 
exemplified, and methylene and ethylene are 
particularly preferable. As to alkenylenes, those 
containing one to four carbons are exemplified and 
vinylene is particularly preferred. 
[0012] 

Preferred examples of A are groups represented 
by the following general formula: 
(Formula 3] 
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wherein Z represents a direct bond, alkylene, or 
alkenylene, R 7 -RH individually represent a hydrogen 
atom, a hydroxyl group or a lower alkoxy, provided 
that r7.r11 do not represent 4 or 5 hydrogen atoms 
simultaneously . 
[0013] 

Specific examples of A which are particularly 
preferable are galloyl, 4-hydroxy-3-methoxybenzoyl , . 
4 -hydroxy- 3 , 5-dime thoxybenzoy 1 , 3,4,5- 
trimethoxybenzoyl , 4 -hydroxy- 3 -met hoxyc innamoy 1 , 4- 
hydroxy-3 , 5-dimethoxycinnamoyl , 3,4,5- 
trimethoxycinnaraoy 1 , 3,4, 5-trihydroxybenzylcarbonyl , 
and 3,4, 5-trihydroxyphenetylcarbonyl . 
[0014] 

As a method of preparing the glucose derivatives 
(I) according to the present invention, the following 
method can be shown by way of example: 
[Formula 4] 



wherein A is the same as those described above.) 
The above reaction takes place by an ordinary ester 
reaction. 
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[0015] 

Both of compound (i) and compound (ii) as 
starting materials are known and readily available. 
The above compound (i) is glucose, and the compound 
(ii) is carboxylic acids, 
[0016] 

[Effects and Advantageous Results of the Invention] 

The glucose derivatives (I) as active 
ingredients of the present invention possess a 
poly(ADP-ribose)glycohydrolase activity as shown by 
the experimental examples given below and are 
especially useful as poly(ADP-ribose)glycohydrolase 
inhibitors for the treatment and prevention of 
malignant tumors. They can be administered to 
mammals including humans (humans, horses, dogs, mice, 
guinea pigs, rats, etc.)* 
[0017] 

The poly(ADP-ribose)glycohydrolase inhibitors 
according to the present invention are administered 
in the form of pharmaceutical formulation containing 
the glucose derivatives themselves and pharmaceutical 
additives such as pharmaceutical^ acceptable 
carriers orally and parenthetically (intravenously, 
per rectum, etc*)* As to dosage forms, tablets, 
capsules, powder, suppositories, rectal ointment, 
injections, etc., are exemplified. These 
formulations can be prepared according to methods 
known per se. 



- 8 - 



TAN 1 4 ABE 98/07/29 16:07 P.02S 



[0018] 

The dose of the glucose derivatives, active 
ingredients of the present invention, can be varied 
according to age, weight, and severity of disease to 
be treated, and response to the treatment of the 
patient. In the case of oral administration/ for 
example, the glucose derivatives are administered 
generally at a dose of about 0.1-100 mg/Xg body 
weight one to several times a day. 
[0019] 
[Examples] 

Examples of the present invention will now be 
described in more detail, but it should be understood 
that the present invention is not limited to these 
examples . 
[0020] 
Example 1 

1. Synthesis of l-O-Benzyl-D-Glucopyranose (Compound 
1) 

D-glucose (15.0 g) was added to benzyl alcohol 
(100 ml) and the suspension thus obtained was cooled 
to 0 °C. Hydrogen chloride gas was then blown into 
the suspension for 30 minutes. After the resulting 
solution was stirred at room temperature for 2 days, 
ether (500 ml) was added and the supernatant liquid 
was decanted. This process was repeated 3 times. 
The oily substance thus obtained was subjected to 
silica gel column chromatography (silica gel, 
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solvent: chloroform xxnethanol - 8/1 , 5/1) to obtain 

Compound 1 (11,7 g, 52%). 

[0021] 

2. Synthesis of 3,4, 5-Tribenzyloxybenzoic Acid 
(Compound 2) 

A solution obtained by mixing dimethylformamide 
(50 ml), gallic acid (10 g), anhydrous potassium 
carbonate (44 g), and benzyl chloride (27 ml) under 
nitrogen atmosphere was diluted with ethyl acetate (1 
litter) . Then, the mixture was stirred at 140 °c 
overnight. The ethyl acetate layer was washed with 
water and a saturated saline solution,, and dried with 
magnesium sulfate. After the solvent was distilled 
off under reduced pressure, a crude product was 
obtained. Ethanol (200 ml) and a 1.6N sodium 
hydroxide water solution (50 ml) were added to the 
crude product thus obtained, and the mixture was 
refluxed under heating for 2 hours. After reaction, 
about 50% of ethanol was distilled off. The 
resulting sediment was cooled to 0 °C and adjusted to 
pH 2 with 0.5 N hydrochloric acid. The solids thus 
deposited were filtered off and dried to obtain 
Compound 2 (15.6 g, 64%). 
[0022] 

3. Synthesis of l-O-Benzyl-2 , 3,4, 6-Tetrakis-( 3,4,5- 
Tribenzyloxybenzoyl)-D-Glucopyranose (Compound 3) 

Compound 2 (7.0 g), thionyl chloride (40 ml), 
and dimethylformamide (1 ml) were mixed under ice 
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cooling. After the resultant solution was refluxed 
under heating overnight , excessive thionyl chloride 
was distilled off under ordinary pressure and reduced 
pressure to prepare an acid chloride of Compound 2. 
Under nitrogen atmosphere , compound 1 (0.83 g) was 
added to pyridine (10 ml) and the mixture was 
stirred. To the solution, a solution of the acid 
chloride of Compound 2 (a crude product obtained when 
7.0 g of Compound 2 was employed) in pyridine (30 ml) 
was dropped. The mixture was stirred at room 
temperature overnight and diluted with ethyl acetate 
(0.6 litter). The suspension thus obtained was 
filtered. The ethyl acetate layer was washed with 
water, 0.05 N hydrochloric acid/ a saturated sodium 
hydrogen carbonate water solution, and a saturated 
saline solution, and then, dried with magnesium 
sulfate. After the solvents were distilled cff under 
reduced pressure, a crude product was obtained. The 
crude product thus obtained was subjected to silica 
gel column chromatography (silica gel, solvents: 
ethyl acetate rhexane = 1/4, 1/3, 1/2) to obtain 
Compound 3 (2.85 g, 49%). 
[0023] 

1H-NMR (CDC1 3 )8: 4.2-4.8 (m, 3H), 4.8-5.1 (m, 
24H), 5.1-5.7 (m, 3H), 6.1-6.3 (m, 1H), and 7.1-7.6 
(m, 72H). 

1R (KBr, cm- 1 ): 1,718 and 1,580 
[0024] 
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4. Synthesis of 2,3,4 , 6-Tetrakis-O-Galloyl-D - 
Glucopyranose (Compound 4) 

After mixing Compound 3 (2.85 g), ethyl 
acetate/methanol (3/l f 150 ml), and palladium-black 
(3.0 g), hydrogen substitution was initiated. After 
the reaction mixture was stirred at room temperature 
for about 1 hour, palladium-black was removed. The 
resulting filtrate wa3 concentrated and subjected to 
silica gel column chromatography (silica gel, 
solvents hexane:tetrahydrofuran:methanol « 60/30/10, 
50/37.5/12.5, 40/45/15) to obtain Compound 4 (0.94 g, 
86%). 
[0025] 

iH-NMR (DMSO-d6)6: 4.3-4.5 (m, 2H), 5.0-5.2 (m, 
2H), 5.3-5.5 (m, 2H), 5.8-6.2 (m, 1H, H 1 ), 6.7-7.1 
(m, 8H), and 9.19 (brs, 12H) 
IR (KBr, cm- 1 ): 3,300, 1,700, and 1,610 

"C-NMR (DMSO-d6)6: 62.0, 66.2, 67.0, 68.4, 
69.4, 89.5, 104.2, 108.8, 116.2, 116.3, 116.5, 116.6, 
119.1, 138.6, 138.7, 139.0, 142.8, 143.0, 145.3, 
145.5, 145.6, 164.5, 164.7, 165.0, 165.2, and 165.5 
(mixture of a and 0 ) . 
[0026J 
Example 2 

Synthesis of 1,2,3,4,5-Penta-O-Galloyl-P-D- 
Glucopyranose (Compound 5) 

Tannic acid (25 g), methanol (200 ml) and 0.1 M 
acetic acid-sodium acetate (pH 6.0, 200 ml) were 
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mixed and reaction was allowed to proceed in a 
thermostat at 37 °C for 7 days with occasional 
stirring. After reaction, the solution was 
concentrated to reduce the volume to about 5C% and 
the resulting concentrated solution was extracted 
with ethyl acetate. The resultant extract was washed 
with water and a saturated saline solution, and then, 
dried with magnesium sulfate. After the solvent was 
distilled off, a crude product (about 20 g) was 
obtained. The resulting crude product (10 g) was 
subjected to silica gel column chromatography (silica 
gel, solvents: hexane:tetrahydrofuran:methanol - 
6/3/1, SO/37.5/12.5, 4/4.5/1.5) to obtain Compound 5 
(1.39 g). 
[0027] 

1H-NMR (DMS0-d 6 )8: 4.3 (brs), 4.5-4.6 (m), 5.94 
(d, d, J-9.7), 6.35 (d, J»8.3 Hz, 1H), 6.77 (s, 2H) , 
6.82 (S, 2H), 6.85 (s r 2B), 6.92 (s, 2H), 6.98 (s, 
2H), and 9.11 (brs, 15H). 

IR (KBr, cm- 1 )* 3,350, 1,700, and 1,610 
13c-NMR (DMSO-d 6 )6: 61.3, 67.6, 70.5, 71.9, 
72.2, 91.7, 108.8, 117.4, 118.0, 118.1, 118.S, 138.6, 

138.8, 139.0, 139.5, 145.3, 145. 3, 145.4, 145.6, 

163.9, 164.4, 164.6, 164.8, and 165.4. 
[0028] 

Examples 3 to 5 

The following three compounds were synthesized 
according to Example 1. 
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Example 3 

1 , 2 , 3 , 4 , 6-Penta-O- ( 3 , 5-Dimathoxy-4-Hydroxycinnamoyl ) - 
D-Glucopyranose 

iH-NMR (CDC1 3 /D20)6: 3.78-4.01 (m, 30H), 4.27- 
6.90 (m, 7H), 6.13-6.55 (m f 5H) r 6.60-6.90 (m, 10H), 
and 7.46-7.80 (m, 5H) . 

IR (KBr, cm-1): 2,950, 2,850, 1,710, 1,630, 
1,600, 1,510, 1,460, 1,280, and 1,220. 
10029] 
Example 4 

1,2,3,4, 6-Penta-O- (3,4, 5-Trimethoxybenzoyl ) -D - 
Glucopyranose 

iH-NMR (CDCl3)5i 3.8-4.1 (m, 45H) , 4.3-4.9 (m, 
3H), 5.57 (dd, 0.4H), 5.7-5.9 (m, 1.6H), 5.9-6.2 (m, 
0.6H), 6.2-6.4 (m, 1H) , 6.81 (d, 0.4H), and 7.1-7.5 
(m, 10H). 

IR (KBr, cm-1): 1,720, 1,580, 1,330, 1,210, and 
1,125 mp. 85-90 °C 
[0030] 
Example 5 

1,2,3,4, 6-Penta-O- (3,4, 5-Tr imethoxyc innamoyl ) -D - 
Glucose 

iH-NMR (CDCl 3 )8t 3.60-4.05 (m, 45H) , 4.30-6.97 
(m, 7H), 6.19-6.55 (m, 5H) , and 6.60-6.97 (10H). 

IR (KBr, cm-1): 2,930, 1,720, 1,630, 1,580, 
1,500, 1,270, 1,240, and 1,130. 
[0031] 

Experimental Example It 
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Polv(RDP-Ribo3e)Glvcohydrola3e Inhibition Effect 

3 H-(ADP-ribose) ?? (unreadable) was added to an 
assay buffer (0.01% bovine serum albumin-10 mM 
mercapthoethanol-50 mM potassium phosphate, pH 7.0). 
To 27 (il of the resulting solution, a test substance 
and a nuclei-derived poly(ADP-ribose)glycohydrolase 
solution prepared from human placenta were added to 
make a total volume 30 (il. The mixture was incubated 
at 37 °C for 1 hour. Then, the reaction mixture was 
absorbed by DE81 filter paper. The filter paper was 
washed with water, ethanol, and acetone, and then, 
the washings were dried. The amount of unreacted 
substrate 3 H-(ADP-ribose) was measured by a liquid 
scintillation counter to determine an inhibitory 
effect of the test substance on this enzyme. As a 
result, the ICso value of Compound 4 was 22 fig/ml and 
that of Compound 5 was 7 ug/xnl. 
[0032] 

Formulation Example 1: Tablets 

(1) Compound of the present invention 10 g 

(2) Fine granules for direct compression 



No. 209 (Fuji Chemical) 
Magnesium aluminate metasilicate 



110 g 



20% 



Corn starch 



30% 



Lactose 



50% 



(3) 
(4) 
(5) 



Magnesium stearate 



Crystalline cellulose 



CMC calcium 



60 g 
18 g 
2 g 



- 15 - 



S03 5561 7522 



TANI6ABE 



98/07/29 16:10 P. 032 



[0033] 

All of (1), (3), and (4) were passed through a 
100-mesh sieve in advance. The (1), (3), and (4) and 
(2) were dried respectively to a certain water 
content and then mixed in the above weight ratio by 
means of a mixer. To the homogeneously mixed powder, 
(5) was added* The mixture thus obtained was mixed 
for a short time (30 seconds). The mixed ppwder was 
compressed to prepare 200 mg tablets, 
[0034] 

The tablets may be formulated as generally-used 
gastric film-coating preparations (for example, 
polyvinyl acetal diethyl aminoacetate) or coated with 
edible colorants. 
[0035] 

Formulation Example 2: Capsules 

(1) Compound of the present invention 50 g 

(2) Lactose 930 g 

(3) Magnesium stearate 20 g 
[0036] 

The above ingredients were weighed respectively 
and then mixed homogeneously. 200 mg of the mixed 
powder each was filled in hard gelatin capsules. 
[0037] 

Formulation Example 3: Injections 

(1) Compound of the present invention 5 mg 

(2) Glucose 100 mg 

(3) Physiological saline solution 10 ml 
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[0038] 

The mixed solution of the above ingredients was 
filtered through a membrane filter and then 
sterilized by filtration. The filtrate was 
fractionated aseptically to vials. After filling 
nitrogen gas, the vials ware tightly sealed to 
prepare injections for intravenous administration. 



- 17 - 



(19)8*0**;? (J P) (12) & |g f$ f£ & $g (A) ClUttffBIU&M* 

1*BB¥4-275223 

(43)&6J!B ¥664^(1992)9^303 

(Sl)Int.a» " 89IK# ff*SS#* FI ttfRSSBlff 

A6 1K 31/70 ADU 8314-4C 

AED 

I CO 7H 13/08 7822 - 4C 

C 1 2 N 9/99 



S2M$ 1(± 5 JO 



(21)fflKS^ 


tt«¥3-64016 




000137764 










(22)ttiJBlB 


¥£$3^(1991) 2M 4 B 




*(5JS*l5*f ftK^« 1 T § 3 # 3 ^ 






(72)«9i* 


Effl *- 








JDKffiAaE^Hj'hPIBr 1 -10 






(72)«9i* 










*E*«fc*ifriaa*$ 2 t§h8o#«so i 














(72)«9i# 


f a *» 








*KJ&83FtiT 2 T 1 U80#Jfi© l 














(74)ttSA 





(54) IXmoZftl #'J (ADP-'Jtf-X) ^<J3kHD5— tflBSJW 



(57) mm 

[§«] #'J (ADP-'J#-7) yU3kh*n7- 

[ft i ] 

CH2-0-R5 
J O v O-R 1 

0-R2 

(«*. r i ~-r» ij-en-entfn-oufcjji-r. ) ra 
hsn*?;u3-xKisfc£W5M#£-r**'j (ad 

P-'JsK-X) ^'J3t f«D9— tfHSJW. 



-149— 



i 

[W#>5 1 3 -ea 
[fcll 

CH2-0-R5 
J -0 V 0-R 1 

R4-0N / 

0-R2 

est*. r« ~r« it-5-n-en**is-?^fc«A 
r. ) £*t. fc#u r> ~r» anK>c*«gR?« 

5»fitt*£-f<5#'J (ADP-'Jtf-X) ^'J3tHP5 
— K&SJH. 

[0 0 0 1] 

immtvmmfttf] #89ni, &ia<fc2T8fasn* 

[0 0 0 2] 

• ?29!rt<#efcu«fc3fcT*«8] gfrofts 

[0 0 0 3] Ei±<BC£a*69J£rt>fcJ:5fc. **©as 

[0 0 0 4] S<DKB£UTtt. Bffi&K. ttW«fc<fc 
£rt<9!Srt>ICfc9. oncogene <««£?■) fc*SSSrt<£ 

«ht. -tog, fl»te?iiiE*jfltt£fe#&u *n 

[ooo5j -a. i««»r«i<oy/AiciiflEiie^t/a 

0{**proto-OQCogenert»5 OffiElJi^FffiU, -eiaSttlE 

•enasc. aiBa»9«<'ffi<oi&i9i<7)ite : ? i w^ut»u<ttit 
ft. 

[0 0 0 6] SBWOBWliffiite^aSifcttRttK 



(2) ttWW4-27S223 

[0007] tc^T. <fx«nfcTCrxa«9'f;^ 

(MMTV) afisTfl)IBil*«3A^a-f HCJ:0«W4 

tvctisv^xAaiottejBK MMTvae^aic 

Mr uil- >9 >/t^Kr»K#iJ AD P - >J stf-xg 
£#3l&ifc-3T^*C£>WittiSnTt><5. HIS. $ 

u ADP-'jtf-ajMNBsn-Swticfco. t-oaa- 

i0 e(B7a*-*-^<BlS££6SffijiSC?fcrtt* 

2 5 8. 1 5 3 7 1 (1 9 8 3)). 
[0 0 0 8] C<O«fc*W0>TIC. *«W#6tt*UA 

d p - u #-x <&##£Ejfcrntf . ffiite^ 1 »%tt(t 

«ftft<ft*i:f8l. ADP-«J!P-X<0»«ICH4- 
TS»3rc&*#'J (ADP-'J*-^) J^'JatHa 

ffl£t>0<fc£ft£&rtLfc. eaax. »Ort»t08r8fc 

20 itafrtf'J (ADP-'JjK-X) jfU3t»«D9— fcfBS 
lC8tKffi£{fffl«8T*E3l8<!:LT. ftJBCBAJte 

[0 0 09] 

[RB£#ftT<5fc*!>©^&] HIS, *589!<&gBtt« 
[ft 2] 

CH2-0-R 5 
J — O. O-Rl 

O-RZ 

««t». R> ~R» ti-S-n^n^JRS^^fctJA (fcfc* 

u Aii*Ka£<fctffc»7;io*s^*atfn*«8i: 
-r. ) £t*t. r 1 ~r» ttwwc***** 

5»B&#<S:T*#'J (ADP-'Jtf-X) yU3kKD7 
40 —OWN. 

[0 0 10] ^MBVCftfrtT. AT^5n?.filfi7^ 
3*->tt. fiFaiCtt«3R»l-4T»0, AftttCtt*' 

•fV^h + J/. sec-7>*>", left- ^h+->9 
jJ*W5*c flirt*. »K* h*->rt { »£LV>. 
[0 0 11] SKAtl/tlt »C7**U>*fctt7 

h toto <fc 7 x t /»P^-;Prt*tttt L t> rort* 

50 K'J/f-U>. r-h5/5 1 U>«K0^JRKl-4OtO 



—150— 



(3) 



#BS¥4-2 7 5 2 2 3 



10 0 12] ^RA<D»SL^Wti. 
[ffc3] 



Z - C 0 - 




i0 



(5C*. 
R' 



»7JP3*v*^r. fcfc'U R' ~R"li|S]P*»C4<H 

CH20H 
O v OH 



[0 0 13] S«A©»«CjfiLV»ft«:«RJtLXIl. # 
o-f;k 4-t KD+*>-3-^h*->^>«/<;i,. 4 
-tKD + y-3, S -5?/ S*->>S>'/-f Jk 3. 
4. S - MJ X h + v'O'Z-f Jk 4-tHn*v-3 

K+xyVtt-f Jk 4-tHD*y-3. 
X h*v->>?-^-Ok 3. 4. S - MJ* h*>-->> 
**<Jk 3. 4. S-h'JtKn*^>s;ju*iP* 
=.;k 3. 4. S-h'JtHn^y^x^JW*^*- 

[0 0 14] (I) oaat 

[fk4] 




OH 



A-OH 
(ii) 



(I) 



OH 

[0015] ii5581Si**Tfc4ft:Sfc ( 1 ) i5,fctf (I i) 

•5. ±!2{fc£«J (i) li^;U3-^T*0. 

ft (ii) «*;i,*>KT*-5. 
[0 0 16] 

(i) a. tge^sawa* 69i -sc. # 
g (adp-u*-x) yjat Fa?- estt^wr 

SfcOT&O, *'J (ADP-U*-x) yjnfcHn 

as*. th€$tr«aftft (tK $ 

[0 0 17] *I89!<B*'J (ADP-'Jtf-*) 
t Ho5- tfSSJWH. *©ffJ»fiSfl-T*-5i0k3-X 

an*. 

[0 0 18] *»W<BW$/$#T«*lOU3-;*S§8t# 

8P840>«S. iittO. 1 - 1 0 0 ng/kg#fig&£ 
1 B lSSfcliKSKfcfcoT&^-f*. 
[0 0 19] 



[0 0 2 0] 3£8g0«l 

(D l -o-^^i^Jw-D-yjk^K^y-T. (ft:S8i 
1) 

^>^;k7;u3-iu dooni) co-yw-x d 

5. 0 g) £j»ATft6ttfcK«S££0iCl::fc3lUfc 
». 8Mb*JR#*£ 3 05>fflK£&A/£. fc^ntSSK 
t2B|!!lSta-CjJ»S£tffc{&. X-^;U (5 0 0nl) £ 

JO <0A»AU »enfctt«i«jHS->'j*y;k^7A5rn 
Th^77^- (->'J*y;k iSflt : foa*jiA : x 

^/-;u=8/i. s/n <t^«ii (i i. 

7g. 5 2SS) 

[0 0 2 1]© 3. 4. 5- HJ'OS^M-^i'fc.a. 

SajJISaTCvX^kfr^ATS K (5 ObI) . ft* 
f> (lOg). M*«S*y>A (4 4g) fc«fctf«[ 

ft:^>->*;u (2 7ai) £ln*.T$£ttfci8«£i 4 ox; 

'<*Snfc&£i>£ftKX*v'-;U (2 0 0nl) fc«fc 
tfl. 6N*&{fc:f-MJ9Arti8iBc (5 ObI) tttl*., 
Jta&atS£2P*!V1fTofc. x^/-;i/fcft*» 
at'S^u. »snfc«3E£ox:KfcSiu o. sno 

K«Lfb^^2 (15. 6s. 6 4%) 

[0 0 2 21 ® 1— 0-^>->-;U- 2, 3. 4. 6- 
50 ft>7*X- (3. 4, 5-h'J^>i?;k+*-> 
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s 

*MM -D-tf)V3\L5/-X (fc£&3) <D£tf 
fcSfc2 (7. Og) , 8.<tf-*-ft (4 Oil) -tUT 
i/tr'frifriVlxT S. H (111) fcfcftTKSLfc. 1»£ 

«r«EE-e UT«aT-C9* KfcS* 2 OK*fttt*W» 
Lfc. S3R»Bfl«TlCfl:^tt 1 (0. 8 3g) *K»JS> 
> (lOil) £flQ*>*£-tfTfc*. *<D»«*C±K 
^i£TH«l,fcrt:S«j2<BK«<t:«J (fcS$j2€:7. 0 
gfflnfc«£<&a£/£») Ob;'Ji?> (3 0bI) JgffiS 

(0. 6 V y MW TtffcLfc. »snfc»»«£8ta 
U »K£fitB«*. 0. 0 5NttBL fifa&&** 

7 * - C-> 'J * y JU. St* : IIp&x^JU : >= 1 
/4. 1/3, .1/2) \ZttL<££Vl3 (2. 8 5g. 
4 9K) 

[0 0 2 3] 'H-NMR (CDC l«) 0 : 4. 2- 

4. 8 (m. 3H). 4. 8-5. 1 (m. 2 4H), 

5. 1-5. 7 (m. 3H) . 6. 1-6. 3 (m. 1 
H) . 7. 1-7. 5 (m. 7 2H) . 

I R (KB r. cm"') : 1 7 1 8. 15 8 0 
[0 0 2 4]® 2. 3. 4. 6-f K5^-0-)!f 

D-ou-D-domb:?,/-* «fc£&4> 

2*£ffl»TC<fc£& 3 (2. 8Sg) , »kx?;u/ 
(3/1 : 15 0nl) *S£tf/*7i"?A--7 
3vt (3. Og) £DQ*fcg^I#*Sft£fTV>E£Sr 

y;u*^A^D-? h^77w- (^u*y;k ««£:^ 
: ft>7k KD7?>: >t$r./-;u«6 0/3 0 

/i 0, 5 0/3 7. '5/1 2. 5. 4 0/4 5/1 
5) (Cttl,<t'&Sj4 (0. 9 4g. 8 6%) 
[0 0 2 S] 'H-NMR (DMSO-d.)tf : 4. 3 

-4. 5 (m. 2H) . 5. 0-5. 2 (m. 2 H) . 

5. 3-5. .5 (m. 2H). 5. 8-6. 2 (m. 1 
H. H'). 6. 7-7. 1 (m. 8H) . 9. 1 9 (b 
r s. 1 2H) . 

I R (KB r. cm") : 3 3 0 0. 1 7 0 0. 1 6 1 
0 

"C-NMR (DMSO-d.) 6 : 6 2. 0. 6 6. 
2. 6 7. 0. 6 8. 4. 6 9. 4. 8 9. 5. 1 0 

4. 2. 10 8. 8. 116. 2. 116. 3. 11 

6. 5. 116. 6. 119. 1. 13 8. 6. 13 
8. 7. 1 3 9. 0. 1 4 2. 8. 1 4 3. 0. 1 4 

5. 3. 1 4 5. 5. 1 4 5. 5. 1 6 4. 5. 1 6 
4. 7. 1 6 5. 0. 1 6 5. 2. 1 6 5. 5 (a. 0 
tgStt) . 

[0 0 2 6] *JSW2 



4) #RW4-2 7 S 2 2 3 

6 

1. 2. 3. 4. 6-*>?-0-#D-OU-/J-D- 

^>->K (2 5g) . *9J-)V (2 0 Oil) 

0. lMBB-ftStt-'JOA (pH6. 0) (200 
■ I) 3 7 meaifT 7 BHtt 

-?ATS£»Lfc. &tg£9£g&£6&& (N2 0g) £ 

2(7 '<*5nfc&±B&» dog) c-DOT'>'j*y;w 

>:f K5kHn77>: **/-.»U=6/3/ 1. S 
0/3 7. 5/12. S. 4/4. 5/1. 5) CttU 
(fc£-&5 (1. 3 9 s) 
[0 0 2 7] 'H-NMR (DMSO- d«)tf : 4. 3 
(b r s) . 4. 5-4.. 6 (m) . S. 94 (d. 
d. J=9. 7) . 6. 35 (d. J=*8. 3Hz. 1 
H) . 6. 7 7 (s. 2H) . 6. 8 2 (s. 2 H) . 
6. 8 5 (s. 2H) . 6. 9 2 (s, 2 H) , 6. 9 
20 8 (s. 2H) . 9. 1 I (b r s. 1 5H) . 

I R (KB r. cm' 1 ) :3 3 5 0. 1 7 0 0, 1 6 1 
0 

"C-NMR (DMSO-di) 6 : 6 1. 3. 6 7. 
6. 7 0. 5. 7 1. 9. 7 2. 2. 9 1. 7. 1 0 
8. 8. 1 1 7. 4. 1 1 8. 0. 1 1 8. 1. 1 1 

8. 9. 1 3 8. 6. 1 3 8. 8. 1 3 9. 0. 1 3 

9. 5. 1 4 5. 3. 1 4 5. 3. 1 4 5. 4. 1 4 

5. 6. 1 6 3. 9. 1 6 4. 4. 1 6 4. 6. 1 6 
4. 8. 16 5. 4. 

30 (0 0 2 8] H««3-5 

$jeft3 

1. 2. 3. 4. 6-^>*-0- (3. S-V*h* 
->-4-fc Ha*->>'>t'£'f M -D-tf)\,zi\Z7S 

1 H-NMR (CDC li/Di O) 6:3. 7 8-4. 

0 1 (m. 3 0 H) . 4. 2 7 - 6.9 0 (m. 7 
H) , 6. 13-6. 5 5 (m. 5 H) . 6. 6 0- 

6. 9 0 (m. 10H). 7. 4 6-7. 8 0 (m. 5 
40 H) 

1 R (KB iv cm") :2950. 2850. 171 
0. 1 6 3 0. 1 6 0 0. 1 5 1 0. 1 4 6 0. 1 2 8 

0. 12 2 0 

[0 0 2 9] 3SJSW4 

1. 2. 3. 4. (3. 4. 5 - h U 

1 H-NMR (CDC li)« : 3. 8-4. I (m. 4 
5 H) . 4. 3-4. 9 (m. 3 H) . S. 5 7 (d 
d. 0. 4H) . 5. 7-S. 9 (m. 1. 6H) . 
SO 5. 9-6. 2 (m. 0. 6 H) . 6. ,2-6. 4 
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(5) 



£RI¥4-2 7 5 2 2 3 



7 

(d. 



8 



0. 4H) . 7. 1- 



(m. I H) . 6. 8 1 
7. 5 (m. 10H) 

IR (KB r . cm") : 1 7 2 0. 1 5 8 0. 1 3 3 

0. 12 10. 1125mp. 8 5-9 0X: 

co 030] m&ms 

1. 2. 3. 4. 6-^>*-0- (3. 4. S-MJ 

« H-NMR (CDC 1 i) 6 : 3. 60-4. OS 
(m! 4SH). 4. 30-6. 97 (m. 7 H) . 
6. 19-6. 5S (m. 5H>. 6. 60-6. 97 



10 



(1 OH) 

1 ft (KB r. cm*') : 2930. 1720. 163 
0. 1 5 8 0. 1 5 0 0. 1 2 7 0. 1 2 4 0. 1 1 3 
0 

COO3U3fc0U fl'J (ADP-'J^-X) if 'J * 
MRM1 :MS 

ittfTfflaeNo. 209 ur±{fc*tta) 

CMca^S"?/* 
CO 0 3 3] (D. <3>*5«fctf®linria 0 0 *v 

•>a<D8jcar. cotD, (3). ®i®s-s-n-eni£»u 
•cgp^ra (3os>ra) ssu §s*smiLT. le 

2 0 OngO&JWtUfc. A? 

[0 0 3 4] coeffll3:£»5i:j£:i;TjS*fflu^n4B 

^-;ui?x?;W75/7-feT— h) ^fc/BtttffiJWTa 

CO 0 3 5] 
SS5W2 : 

0 *»igft:£tt 5 0g 



77t-fJB/t»7r- (0. 0 \%1i(famT)\,7%> 
-I 0mM*;U*7*hx?>'- < n,-S0mMrt'J«7A • 
'J>K, pH7. 0) C. 'H- (ADP-'JsK-70 
..tifcJOA. *»2 7 U HCfc»«jRS«fctffchMitt«k 
OWSUfettfijfe. #'J (ADP-ysi*-*) yjafc 
KS«£;tn*.T£*3 Otf ! 37r 
CTl^W-f >*a^-->a >tfc. DE8 1 

3 >^30>^-lCT. *E1SSK 'H- (ADP-U* 
-7.) S«SU *»*C*tT*KS*ttKOH8«UBS 
-toe*. fc£«4® I Ci.tttt2 2<zg/ 
■U <fc£8>5-Ctt7 tf g/alT*ofc. 
C0 0 3 2] 



<3> 
© 



© 
© 



1 0 g 
1 1 0 g 

2 0% 

3 0% 

5 0% 

6 0 g 
1 8g 

«.« 9 3 0 g 

Xf-7U>ST^*^^A 20g 

10 0 3 6] ±E«»*-5-n-enff*u/t»^-Jcjg^ 

U KSSMfrfcA-K-K^^T'-UU^ 0 OngTO 

CO 0 3 7] SJWW3 : 
0 *«9!<fcSai 5og 
® 7F«7« lOOng 
© lOal 
CO 0 3 8] ±E(Oig&aS*/>>f9>7-<;U^-Ttt 
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